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Lentzea gen. nov., a New Genus of the Order Actinomycetales 

A. F. YASSIN, 1 ' F. A. RAINEY, 2 H. BRZEZINKA, 3 K.-D. JAHNKE, 2 H WEISSBRODT 4 
H. BUDZIKIEWICZ,* E. STACKEBRANDT, 2 and K. R SCHAAL 1 

Institut fiir Medizinische Mikrobiologie und Immunologic der Universitdt Bonn, D-53105 Bonn 1 DSM-Deutsclw 
Sammlung vm Mtkroorganismen und Zellkultuten GmbH, D-38124 Braunschweig/ Institut 
JurRechtsmedizinder Universitdt Bonn, D-53111 Bonn, 3 Ins una fur Medizinische 
Mikrobiologie der Medizinischen Hochsehule Hannover, 3000 Hannover 61* 
and Institut fiir Oiganische Chemie der Universitdt 
zu Koln, D-50939 Cologne, 9 Germany 

We describe a new genus of mesophilic actinomycetes, for which we propose the name Lentzea. The strains 
£2 f0^,n ^ abunda,, ^ a « ria h yP toe ««" tagroeat «»»«> rod-shJped elements. mo7eS„X5™te 
contain the meso isomer of diaminopimelic acid and no characteristic sugar (wall chemotypel S) The 

phospholipid pattern type is type PII (phosphatidyletbanolamine is the clmracl^ti^ 
menaquinoneisMK-^era^ 

of the so and anteiso types in addition to tuberculostearic acid (luMe-C l8 . 0 ji A 16S ribosomal DNAseauence 
analys.s revealed that the genus Untzea is phylogenically related to the g^nen, Actin^neZ, toZX,* 



.*.. v^tinqmycetes are the Causative a^ents'of a variety of dis- 
easps .of humans and animals; among WhicV 
actinomycetoma, and nocardiosis are the most, important (32). 
While actinomycoses are caused by fermentative actinomyce- 
tes belonging to the genera Actinomyces and Prbpionibacte- 
riwn, the etiologic agents of actinomycetoma and nocardiosis 
are various aerobic actinomycetes. Some of the characteristic 
causative agents of these diseases are members of the sporo- 
actinomycete genmActinomadura (e.g.Mctinomadura madu- 
rae and Actinomadura pelletieri) and Streptomyces (e.g., Strep- 
tomyces somaliensis), although these organisms are not the only 
pathogens that are etiologically involved in the development of 
human actinomycetoma, which is a localized, chronic, destruc- 
tive, progressive infection of skin, subcutaneous tissues, and 
bone. Strains of St,^tcmyces albus have also been isolated 
from clinical material, such as act inoniycosis-l ike lesions, pul- 
monary streptotrichosis material, dental caries, blood of pa- 
tients, and blood of a sick cow (9). Streptomyces coelicolor 
strains were isolated from the skin of 20% of 300 patients 
checked for dermatomycosis, from tonsils of 25 of 150 patients 
studied, and from numerous samples of sputum ( 15). In a study 
of Actinomycetales infections in patients with AIDS, Holtz et 
al. (16) found that one patient developed a Streptomyces 
lymphadenitis. Saccharopotyspora (Faenia) rectivirgida y Saccha- 
romonospora viridis, and Streptomyces thermohygroscopicus are 
thermophilic true actinomycete species that are or may be 
etiologically involved in farmer's lung or related exogenous 
hypersensitivity diseases (4). Streptomyces grisetts has been 
found to be virulent for laboratory mice when it is inoculated 
intraperitoneally or intravenously (37). Suspension in mucin 
results in higher rates of mortality and more extensive lesions 
and often leads to membranous adhesions of visceral organs. 
The lesions contain granules of Streptomyces griseus (37). No- 
cdrdiopsis dassonvillei, which resembles the species mentioned 
above morphologically (11), has also been implicated in human 
infections, especially respiratory tract infections. 
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* .Early recognition of the actinomycete w ifecttons - described 
- above is highly dependent 'on ah' at least tentat ive etiological 
diagnosis based cur/thd results of microbiological' tes^sihce' ; 

r the clinical symptoms may be completely misleading (7). the 
clinically significant aerobic actinomycetes can usually be iden- 
tified reliably by using a combination of physiological and 
chemical techniques (6) which are now widely used in clinical 
laboratories. By using chemotaxonomic methods for identifi- 
cation of clinical bacterial isolates, one strain, IMMIB D-958 T 
(T = type strain), was found to have chemotaxonomic charac- 
teristics that were different from those of all of the previously' 
described genera belonging to the order Actinomycetales. This 
strain was isolated from a tissue specimen obtained from a 
46-year-old woman. In this paper we describe the morpholog- 
ical, chemotaxonomic, physiological, and phylbgenetic charac-t 
teristics of this strain, for which we propose the name Lentzea 
albidocapillata. ,Kr * ' ' ' 

MATERIALS AND METHODS 

Strain and culture conditions. Strain IMMIB D-958 T (Culture Collection of 
the Institute of Medical Microbiology and Immunology of the Universitv of 
Bonn. Bonn. Germany) was isolated from a tissue specimen taken from an 
abdominal mass in a patient suffering from peritoneal carcinomatosis following 
carcinoma of the colon. This strain was isolated on a Columbia blood agar plate 
and was subcultured on brain heart infusion agar (Difco) and glucose-yeast 
extract-malt extract (GYM) agar, which contained (per 1,0011 ml of water) 4 0 g 
of glucose. 4.0 g of yeast extract. 10.0 g of malt extract, 2.0 g of calcium carbonate 
2.0 g of sodium chloride, and 15.0 g of agar. The other media used in this studv* 
were the media recommended for use by the International Streptomyces Project 
(ISP). 

Morphology and pigmentation. Strain IMMIB D-958 T was grown on yeast 
extract-malt extract agar (ISP medium 2), oatmeal agar (ISP medium 3). inor- 
game salts-starch agar (ISP medium 4), and glycerol-asparaginc agar (ISP me- 
dium 5) as described by Shirling and Gottlieb (34) and on GYM agar and was 
examined for pigmentation, production of aerial mycelium, and other morpho- 
logical characteristics. Cultures were grown for 4 weeks and were observed 
weekly. Air-dried smears from an ISP medium 4 culture were stained by the 
Gram method and the Ziehl-Neelsen method in order to determine the Gram 
reaction and acid fastness, respectively. The micromorphology of the organism 
was determined by using a culture grown at 3TC for 10 days on ISP medium 4. 
Electron micrographs were taken with a Zeiss digital scanning electron micro- 
scope (model DSM 950). 

Physiological characteristics. Pept one-\east extract-iron agar (ISP medium 6 ) 
and tyrosine agar (ISP medium 7) as described by Shirling and Gottlieb (34) were 
used to determine melanoid pigment production. Tests for decomposition of 
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TABLE 1. Physiological characteristics of strain IMMIBD-958 1 " 



Sacchansikhx mutabitb Bp. mtttabitis 



Characteristic 



Strain IMMIB 
D-958 T 



Decomposition of: 

Adenine 

Hypoxanthine 

Tyrosine 

Xanthine 

Casein 

Urea ; .... 

Hydrolysis of: 

. Esculin 

Gelatin 

,: v Elastin 

' ; Guanine 

.Keratin 

■>. ; ;;.; . Testosterone ; 

t v .Carbori source assimilation 

--3V ^u-Arabihose ; 

^^!b-Xylbse. 

fJi^v-^G^actbse , 
L-Rhlmnose, 

Lactose 

Maltose 

.. * : j^'Ftoffinqse 
■t^* vVTrelialose 



+ 
+ 



+ 
+ 



v % % 



.l..:.-..-...;.r.v...;.;.;. • r. "4V v -v> ' 





Pteudonocardia thrrmophila 
Pseudonocordia autatrophica 
• Kibdelatporangtumaridum . ...» 
- Satehempotyspom ntctivirgula 

- SoccharofBonospoTa viridis 
Sacchnrvpolyspofa eryHingeu ' {■ 
Thtrmocrispum a^rrste 



3 ; 



^rEiythritb!'":;;:.'. 

- ' Mannftoi 

> r>GIucitoI :„... .., 

„ Acetate.... 

Benzoate 

Citrate 

Gluconate 

Lactate .' 

m - Hydroxybe nzoat e 

p-Hydroxybenzoate 

Adipate 

iso-Amylalcohol 

2,3-Butahdiol 

1 ,2-Propandiol ..LL»., 

" Paraffin 

Utilization as,sole£art>6n and 
Acetamide. 



l- Ala nine ...!.iL^.:.\?.;£.' 

Proline 

Serine 

Production of: , 

Catalase 

Phosphatase ..... 

fJ-Galactosidase... 

p-Glucosidase..: 

Nitrate reductase ... 



..... v . : ... ? ..tt.. ; as-... 



Acid production from: 

L-Arabinose 

r> Xylose 

r>GIucose 

D-Galactose 

D-Fructose 

L-Rhamnose 

Lactose 

Maltose 

Raffinose 

Trehalose 

Sucrose 

Cellobiose 

Melezitose : 



myo- Inositol.. 

Mannitol 

r>Glucitol 



•+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 



Imilin., 
Ribitol. 



n showing the ' relationship, of. % 'aibidocaph^ 
Ulata to members of the genera icttnosynnema SaccharvthruTand Kutznena 
, .i Scale bar = 5 nucleotide substitutions per 100 nucleotides. , ' . , 



adenine, guanine, hypoxanthine, xanthine, tyrosine, elastine, keratine. and tes- 
tosterone (13), esculin decomposition (8), and casein and gelatin hydrolysis (12) 
were performed as described previously. The urea decomposition test was per* 
formed by using urea agar base (code CM 53; Chord) after 2.2% urea was added. 
The medium used in tests to determine utilization of carbon sources contained 
basal medium ( 1.5 gof KH 2 P0 4 per liter, 0.5 gof MgS0 4 per liter. 0.1 gof CaCU 
per liter, 5.0 g of (NH 4 ) 2 S0 4 per liter, 05 g of KNOj per liter, 1,000 ml of 
distilled water], a trace salt solution, and a vitamin solution. The' trace salt" 
solution contained (per 1,000 ml of distilled water) 50.0 mg of H 3 B0 3 , 4.0 mg of v 
CuS0 4 , 10.0 mg of Kl, 20.0 mg okFeCl,, 40.0 mg v of$n^0 4 ; and 40.0 mg : bfg 
ZnS0 4 . and the vitamin solution contained (per 1 00.0 ;ml of distilled water) 0.2 : 
mg of bio tin, 10.0 mg of calcium pantothenate. 10.0 mg of p-amiriobenzoic acid v 
and 20.0 mg of thiamine hydrochloride. A 2 m I portion of the trace salt solution . 
was added to 1 liter of basal medium, and the preparation was Sterilized by v 
autoclaving. After autodaving the pH of the medium was adjusted; to pH 7.2 with 
a sterile 0.1 N NaOH solution. Then a filter-sterilized 'solution containing;^ 
carbon source (final concentration, 0.02 M) and 0.1 ml of filter-sterilized vitamin 
solution per 100 ml were added aseptically. The medium was divided into 2-ml 
portions, placed in sterile tubes, and inoculated with bacteria. 

The medium used in tests to determine simultaneous utilization of carbon and 
nitrogen sources was the same as the medium described above except that the 
basal medium contained (per liter of distilled water) 1.5 g of KH 2 P0 4 , 03 g of 
MgS0 4 . and 0. 1 g of CaCU. 

The catalase production test was performed by mixing I loopful of a l-week- 
old culture in glucose nutrient agar with 1 drop of freshly prepared 5 r /r hydrogen 
peroxide. Phosphatase activity was determined as described previously ( 18). The 
release of o-nitrophenyl-0-D-galactopyranoside and the release of />-nitrophcnyl- 
p-r>-glucoside were used to assay 0-galactosidase and p-gtucostdase activities, 
respectively, by the method of Tsukamura (3ft). Nitrate reductase activity was 
determined as described previously (9). To determine sensitivity to tysozyme. a 
0.059r (wt/vol) solution of lysozyme was sterilized by membrane filtration and 
added to autoclaved Czapeck Dox yeast extract-Casamino Acids broth (3) to a 
final concentration of 0.0025** (wt/vol). Small tubes containing medium with and 
without lysozyme were inoculated with I loopful of a 1 -week-old culture and then 
examined for growth for up to 10 days. Growth in the control medium and 
growth in the test medium were regarded as positive results for lysozyme resis- 
tance ( 10). Tolerance to salt was determined by growing the organism on glucose 
nutrient agar and GYM agar plates supfJementcd with 0. 2. 4. 5, ft. 8, and 10** 
NaO. The susceptibility of the organism to various antibiotics was studied by 
using the agar dilution technique: the results were determined microscopically as 
described previously (33). Various concentrations (0.2(1 to 128 uVml) of mezlocil- 
lin, amoxicillin plus clavutamc acid, cefotaxime, erythromycin, clindamycin, van- 
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TABLE 2. Levels of 16S rDNA similarity between Lentzea albidocapiliata and related laxa 




Actinosynnema minim 
Saccharothrix longispora 
Saccharothrix coeruleofitsca 
Saccharothrix australiensis 
Saccharothrix mutabilis • 
Ktttzncria viridogrisca ! 
Actinokineospora ripana 
Amycotatopsis fustidiosa : -t;.\y; 
Amycolatopsis methatwticit^c 
Amycotatopsis azurea -j 
Kibddosporangium -qriiftmi^ 3 
Pscudonocardia lialophobka 
Pscudonocardia thcrmophita 
Pscudonocardia autotrophica 
c v Sacchafopkii^pMirectiyv^i^a ■ y 
Saccharopolyspora viridis ; 
Saccharopolysppru erytlirew 
\Wiermocnspum<^sti . * ■• V ' ^ 



97.! 
95.8 
95.9 
953 
96.0 
95.8,< 
94.8' 
'93.7. 
92:9* 
9219 
^93:7 
93.6 
92.6 
92.5 
93.5 
9L9 
92.9 
92.1 



97.5 

96.3 97.9 
95.7 97.6 98.4 
96.3 98.0 98.7 
,95.9 95,6 96.0 
95,6 96.4 95.8 

94.0 94.5 94.1 

94.1 94.9 94.0 
92f(?V-93.9 93.5 
y4-() v94.0 93.9 
litf' 93.5 92.8 
92.6 93.7 93.0 
92.6 92.9 92.4 

^93.4^ 93.8^-93.0 
' 92.0 92.3 91.7 
:93.i: 93.CK.92.7 
92.0^92.3:, 



99.0 

94.9 95.6 

95.7 95.8 95 
93.5 94.0 93. 
93.3 93.7 94 
.93.4 v93.9 92. 
94.0 94.1 94. 

93.0 93.4 

93.1 93.4 

91.8 92.6 

93.2 93.4 

91.5 91.7 

92.6 93.0 -92. 
•92:3^ 92:6 #92 



92 
92 
92 

,;93 
92 



95.1 
95.0 
93.4 
95.4 
94.1 
94.2 
93.5 
95!3 
92.8 
.7 > ;93.2 



95.6 
95.1 
;94.8- 
'93.8 
92.7 
93.2 
93.1* 
92.6 
92.9 



94.2 
94.0 
93.3 
92.5 
93.3 



94.3f 
93.4 
92.4 
92.7 
92.^92.8? 
92.5 91.9 V 
93.8 



.'■Vi-ivC": 



95.9 

93.4 95.8 

93.6 95.2 94.1 

^93,9 93 3 ! 932 92:6 

93.9 92.6 92.1 91.9 



93.5 



92.9 , 92.1 ^93.8 ^4;i: , 92 6 92.5 ^92^:93.9 %92.4 > y^i 



. coniycin, aztrconam/gentamicW imipenem^ctracyclihc, ciprofloxacin/ amika; 
" cinrtobramydn, and ofloxacin were tested: ' »• . .. 

" Cell chemistry. Whole-ceil hydrorysates were analyzed 10 characterize ammo 
acids and sugars as descrihed previously (I. 21). Cellular fatty acid and mycolic 
acid methyl esters were prepared from wholc-ccll methanolysates (28. 29); the 

• presence of both fatty acid and mycolic acid methyl esters was detected by 
thin-layer chromatography, and the fatty acid methyl ester profile was deter- 
mined by gas chromatography- mass spectrometry. Menaquinones were extracted 
and purified as described previously (2), and the menaquinonc composition was 
determined by using a Finnigan Mat 2 1 2 mass spectrometer. Phospholipids were 

* . extracted, purified, and characterized as described previously (39). 

. DNA isolation and characterization. DNA was isolated by the phenol method 
' (3 1). Enzymatic hydrolysis with both RNase T, (Sigma) and RNasc A (Sigma) 
"X ;*was usedto'cbmpletcly eliminate RNA from the DN£ ; preparation. The£ f +£; ; 
Jffj"0l "content of'the^DNAwas determined by high-pcrformaWce; liquid xhromatogra*. 

vi,:;^^^^^^^^ j^nninaUon. Genomic DNA was extracted and PCR : ' 
■\^:f ^Mediated amplification of 16S ribosorhal DNA (rDNA) genes was performed a£,V; ; 
&X^S&atoeA previously (30). Purified PCR products were, directly sequenced 
r.;, ; using a^TaqrpyeDeoxy terminator cycle sequencing kit (Applied Biosystems,;: 
Foster City, Calif.) according to the protocol prov ided by the manufacturer. An 
Applied Biosystems model 373A DNA sequencer was used for electrophoresis of 
the sequencing reaction mixtures. 

The two sequences determined in this study were manually aligned with 
previously published sequences available from the public databases. Evolution; 
ary distances calculated by the method of Jukes and Cantor ( 17) were used to 
construct a phytogenettc tree by the least-squares method of De Soetc (5). 
Bootstrap values based on the results of an analysis of 1 ,0UU trees were calculated 
by using the programs NJBOOT and NJFIND. 

Nucleotide sequence accession numbers. The 16S rDNA sequences of Acti- 
nosynnema mirum and strain IMMIB D-958 T are available from the EMBL data 
library under accession numbers X84447 and X8432I. respectively. 

RESULTS 

Micromorphology. Strain IMMIB D-958 T was gram positive 
and not acid fast. The vegetative hyphae were well developed 
with moderate irregular branching and penetrated the agar, 
forming compact colonies on the agar surface. The aerial my- 
celium was well developed and fragmented into rod-shaped 
. elements (Fig. 1). Sporangia were n t observed. 

C I nia! m rphology. The vegetative mycelium on ISP me- 
dium 2, ISP medium 3, ISP medium 4, and GYM agar was 
yellow to yellowish brown. The aerial mycelium was white to 



whitish yeildwishitMelanih pigm not produced on either 

peptone^yeast extract-iron agar (ISP medium 6) or' tyrosine 1 
agar (ISP medium 7). 

Physiological characteristics. Hypoxanthinc, tyrosine, ca- 
sein, urea, esculin, and elastin were decomposed, but adenine, 
xanthine, gelatin, guanine, keratin, and testosterone were not 
decomposed (Table 1). Strain IMMIB D-958 T produced cata- . 
lase, p-glucosidase, 0-galactosidase, and phosphatase, but not 
nitrate reductase. L-Arabiriose, xylose, glucose, galactose, rham- 
nbse, lactd^V maltose, trehalose, sucrose, cellobiose, ribitol, 
Jnositoly^inannitol;-, gluconate,, iso-amylalcohol, and paraffin 
'£wer^ raffincse, melezitos^,;.erytji- 

vlntol;<l;iu benzoate, citrate, lactate, m-hydroxy- 

benzoate:«p-hydroxybenzoate, adipate, 23-butandidl,:and;.K2-. 
Vprdpandw IMMIB D-958 T produced 

acid from arabinose, xylose, glucose, galactose, fructose, rham- 
riose, lactose, maltose, trehalose, sucrose, cellobiose, inositol, 
mannitol, and ribitol but not from raffinose, melezitose, gluci- 
tol, and inulin. It was resistant to lysozyme and tolerated NaCI 
at concentrations up to and including 4%. The following MICs 
. were determined: mezlocillin, 64 u.g/ml; amoxicillin plus cla- 
vulanic acid, 4 u,g/ml; cefotaxime, 8 u.g/ml; erythromycin, 4 
jig/ml: clindamycin, 2 u,g/ml; vancomycin, 4 iLg/ml; gentamicin, 
0.20 u.g/ml; imipenem, 4.0 fig/ml; tetracycline, 0.20 u.g/ml; cip- 
rofloxacin, 1 ui/ml; amikacin, 1 jig/ml; tobramycin, <0.20 |xg/ 
ml; ofloxacin, 4 u,g/ml; and aztreonam, >128 jig/ml. 

Cell chemistry. The cell wall contained mew>-diamino- 
pimelic acid and no characteristic sugars (wall chemotype III). 
Mycotic acids were not detected. The fatty acid profile con- 
sisted of major amounts of straight-chain saturated, unsatur- 
ated, and branched-chain saturated fatty acids of the iso and 
anteiso types in addition to tuberculostearic acid (10Me-C l8:O ). 
The phospholipid type was type PII sensu Lechevalier et at. 
(22); i.e., phosphatidylethanolamine was the characteristic 
phospholipid. Other phospholipids, including phosphatidylino- 
sitol, phosphatidylinositol mannoside, phosphatidylglycerol, 
and diphosphatidylglycerol, were also detected. The predomi- 
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nant menaquinone was MK-9; in addition, a trace amouni of 
MK-9(H 2 ) was also present. The G+C content of the DNA 
was 68.6 moI%. 

16S rDNA sequence analysis. The almost complete 16S 
rDNA sequences of strain IMMIB D-958 1 and Actinosynnema 
minim DSM 43827 1 ' which we determined contained 1,438 and 
1,460 nucleotides, respectively. A phylogenctic analysis re- 
vealed that both of these organisms are most closely related to 
members of the genera Sacchawthrix, Kutzneria, and Actino- 
kineospora (Fig. 2). 

The 16S rDNA sequence of strain IMMIB D-958 1 exhibited 
a high level of similarity (97.1%) to the Actinosynnema minim 
sequence. We observed an equidistant relationship among 
strain IMMIB D-958 T , members of the genus Sacchawthrix, 
and Kutzneria viridogrisea (levels of similarity 95,3 to 96.0%) 
; (Tablc 2). 

%i \ DISCUSSION , ^ : /. , a : .:V i:r > \ 

ivfe" Several genera belonging to theJorder Actinotn^vtiile^iircV: 
morphologically similar to the strain described in this paper 
because they also produce well-developed aerial hyphac. Nev- 
^ertheless, strain JMMIB. its ■ . 

unique morphological arid chemotaxonomic profiles, which ; 
^support 1 1 ie conclusion that this organ ism does T iipt o be long ; to f 
^ahy previously, described genus (1,4; 19, ; 2()-w24, 27; 35, 38) , 
^(Tab(ej3lj Althou 
wtlirvc (19) arid v4#rt>cWa#c%.ri5 -;(24)^ ^haye.ra [ lyjf>"e 4 - Pn, p phospho- 1 
lipid pattern (phosphatidylethaholafnine is the> characteristic : 
phospholipid); they differ from strain IMMIB •D-958 1, in that : 
members of the genus Amycolatopsis have type IV cell wall 
chemistry (i.e., mcso-diaminopimelic acid in addition to galac- ■ 
tose and arabinose) and members of the genus Sacchawthrix 
have type III cell walls (i.e., /wtw-diaminopimelic acid, galac- 
tose, rhamnose, and mannose are the characteristic cell wall 
sugars). Both strain IMMIB D-958 1 and members of the genus 
Nocardiopsis arc wall chemotype III organisms (27); however, 
members of the genus Nocardiopsis produce a type PHI phos- 
pholipid pattern (phosphatidylcholine is the characteristic 
pho^holipid) .(table v 3) ? ; Strain from ; 

members of the genus Pseudonqcardi^ r3t^in that mem- 
be rs of the genius Pseudonocardia ''are* cell wall ; chemotype IV 
and; phospholipid type ; PI II organisms. Stram ;1MMIB D-958 T 
differs' from , members > p( the ^Ahiiiqmadum'ilQ) ' i n that me m- 
bers of the genus Actinomadura possess madurose as a char- 
acteristic whole-cell sugar and have hydrogenated mcnaquino- 
nes (Table 3). Strain IMMIB D-958 v is phenotypically most 
similar to members of the genera Kutzneria (35) and Actino- 
synnema (14). Members of the genera Kutzneria and Actino- 
synnema and strain IMMIB D-958 1 all are wall chemotype III 
and phospholipid type II organisms and contain branched- 
chain fatty acids of the iso arid anteiso types and tuberculoste- 
aric acid (10Me-C, KH) ). However, differences in the wall sugars, 
menaquinone patterns, and whole-cell fatty acid profiles of 
these organisms, as well as the presence or absence of spo- 
rangia and/or motile spores (Table 4), support our suggestion 
that strain IMMIB D-958 T should be separated from the gen- 
era Kutzneria (35) and Actinosynnema (14). The results of our 
16S rDNA sequence analysis revealed the relationship of strain 
IMMIB D-958 T to the genera Actinosynnema, Kutzneria, and 
Sacchawthrix. The phylogenetic coherence of this cluster is 
supported by high bootstrap values, as well as the cell wall 
chemotype (chemotype III) found in these three genera. Acth 
nokineospora riparia, a wall chemotype IV organism, is the 
deepest branch of this cluster. 
The results of the I6S rDNA sequence analysis also indicate 
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that strain IMMIB D-958 T branched off between the genus 
Kiitzneria and the genus Actinosynnema. On the basis f phy- 
logenetic and phenotypic evidence, below we describe the new 

VTlSP TaLFT™*** lhis strain; Lentzea Midocap- 
illata DSM 44073 is the type strain of the type species of this 
genus. Formal descriptions of the genus and the type species 
are given below. JY v 

Description of Lentzea gen. nov. Lentzea Lent' ze. a. M L 
fern. n. Lentzea, named after Friedrich A. Lentze, a German 
microbiologist who devoted a considerable part of his life to 
studying pathogenic actinomycetes). Vegetative mycelia 
branch (diameter, approximately 0.5 to 0.7 ^m); an aerial 
mycelium is produced and fragments into rod-shaped ele- 
ments. Gram positive. Resistant to lysozyme. Catalase positive 
and aerobic. Type III cell wall composition (meso-diamino- 
pimelic acid with no characteristic whole-cell sugars) Type PII 
phospholipid pattern with significant amounts of phosphati- 
dylethanolamine. The. principal menaquinbne is MK-9; a trace 
amount of MK-9(H 2 ) is also present. The fatty acid profile 
consists of straight-chairi saturated, unsaturated, and 
branched-cham saturated fatty acids of the iso and antciso 
types in addition to tuberculostearic acid. The type species is 
:</;. 'Untzea ^biavcapiUata, Phylogenctically, the genus Lentzea > 
represents a line of descent adjacent to the genus Actinosyn- 
ne ^o ^^e to thc>gencmSacchaMthrix Md 

: ^v; doeapdlatapl bi,do. ca. pil. la' ta. LtdjidibidUs, white; Lidi^ 
,.^!:;^to«sytoiry; M.L. fern. adj. ff*/rfocflp///flra, white haired 
i»- " ; ™?"i n R JP^he.abundant whitish aerial hyphae)! The substrate 
mycelium is yellow to yellowish brown; the aerial mycelium is 
white to whitish yellow and fragments into rod-shaped ele- 
ments. No soluble pigment is produced. Melanoid pigments 
are not produced on either ISP medium 6 or ISP medium 7. 
Hypoxanthine, tyrosine, casein, urea, esculin, and elastin are 
hydrolyzed; adenine, xanthine, gelatin, guanine, keratin, and 
testosterone are not hydrolyzed. Catalase, phosphatase, B-elu- 
cosidase, and 3-galactosidase are produced; nitrate reductase 
is not produced. Growth occurs in the presence of 4% NaCI 
. Assimilates L-arabinose, xylose, glucose, galactose, rhamnose/ 
y$ : :k}&Wt;W\}&$> trehalose, sucrose, cellobiose, ribitol, inositol ... 
: mannitol, gluconate, iso-amylalcohol, and paraffin, but not- raf/ ' 

^-finose, melezitose, mejo-erythritol, glucitol, acetate, benzoater 
: ^^citrate, lactate, w-hydroxybenzoate, p-hydroxybenzoate,-adi- : 

pate, 2,>-butandiol, or 1,2-propandiol. Acid is produced from' 
. , arabmose, xylose, glucose, galactose, fructose, rhamnose; lac- ; 
* * tose, maltose, trehalose, sucrose, cellobiose, inositol, mannitol - 
and nbitol; no acid is produced from raffinose, melezitose or ' 
^ n ^ r T h J? CCurs at 20 ' 30 ' and 37 ° C No ^wth occiiri at 
£ G+C COnfent of the DNA of the to* strain is 68.6 
mol% The type strain was isolated from a tissue specimen 
taken from an abdominal mass in a patient suffering from 
peritoneal carcinomatosis; it was isolated only once, so it is 
difficult at this time to determine the risk group to which the 

! S^JjS? n8 * ,The X*™ of L a/bidocapillata \s strain 
I . ubm 44073. 
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